Effects of topiramate on seizure susceptibility in kainate-kindled rats: involvement of peripheral-type benzodiazepine receptors.
This study was aimed to quantitatively evaluate the effects of topiramate (TPM) on seizure susceptibility and hippocampal peripheral-type benzodiazepine receptors (PBRs) in the kainic acid (KA) model of temporal lobe epilepsy. Male rats were randomized into saline control group, KA group, KA/TPM low dose group and KA/TPM high dose group. Three weeks after single injection of KA (10 mg kg(-1), sc), the effects of TPM were tested at two doses (10 and 30 mg kg(-1), sc) once a day for 1 week in KA/TPM low dose group or KA/TPM high dose group, respectively. Rats in KA group received comparable injections of saline. Four weeks after initial KA injection, a subconvulsant dose KA (5 mg kg(-1), sc) was administered in rats in these three groups. Rats in saline control group received equal volume of saline. All animals were decapitated and hippocampus synaptosomes were purified 180 min after behavioral observation. PBRs specific binding sites were assessed by an in vitro binding technique utilizing the highly selective ligand [(3)H]PK11195. Seizure threshold was elevated and specific PBRs binding in hippocampus was decreased by TPM in dose-dependent manner. Specific PBRs binding in hippocampus was significantly related to seizure latency and seizure intensity. These results suggest that TPM can reduce the susceptibility to seizures in KA-kindled rats and its anticonvulsant effect seems resulting from, at least in part, the reduced PBRs binding after treatment. These results also support the hypothesis that PBRs represent a novel target for antiepileptic drug development.